Multiband whole-brain echo-planar imaging (EPI) acquisition was collected 1 7 7 using a 32-channel head coil on a 3T Siemens Trio MRI scanner with the 1 7 8
following parameters: TR = 785 ms, TE = 34.8 ms, flip angle = 55°, Bandwidth 1 7 9
1924/Hz/Px, in-plane FoV read = 208 mm, 72 slices, 2.0 mm isotropic voxels, 1 8 0 with a multiband acceleration factor of 8. Whole-brain high-resolution T1-1 8 1 weighted and T2-weighted anatomical scans with 0.8 mm isotropic voxels were 1 8 2 also collected. Spin echo field maps were collected in both the anterior to 1 8 3 posterior direction and the posterior to anterior direction consistent with the 1 8 4
Human Connectome Project preprocessing pipelines (Glasser et al., 2013) . The 1 8 5
resting-state fMRI scan was 14 minutes (1070 TRs) in duration. Functional imaging data were preprocessed using the Human 1 8 9
Connectome Project minimal preprocessing pipeline version 3.5.0.
9 0
Preprocessing consisted of anatomical restructuring and segmentation, EPI 1 9 1 reconstruction, segmentation, and spatial normalization to a standard template, 1 9 2 intensity normalization, and motion correction (Glasser et al., 2013) . All further 1 9 3 processing was conducted in CIFTI 64k greyordinate standard space. The data 1 9 4
were parcellated into 360 regions described previously (Glasser et al., 2016) , 
4 9
Follow-up and control analyses were not independent of the primary tests and 2 5 0 are therefore not corrected. analyses. CESD scores were not correlated with any of the flexible cognition 2 7 5 measures (smallest p = 0.28). We also calculated CESD sub-scores for somatic, negative affect, and 2 8 1 anhedonia factors. After Box-Cox transformation none of the factor score 2 8 2 distributions significantly deviated from a normal distribution (somatic p = 0.4, 2 8 3 negative affect p = 0.19, anhedonia p = 0.056). were highly related to the overall CESD score, they appear to have contributed 2 9 1 unique variance as the highest correlation between any two factors was only 2 9 2 accounting for 30% of the variance (based on R 2 values).
2 9 3 2 9 4 2 9 5 
Between-Network Global Connectivity 2 9 8
We calculated BGC values using resting-state fMRI data for each 3 1 8
Correlation Between BGC and Depression Symptoms
3 1 9
We next tested for a relationship between BGC and depression 3 2 0 symptoms. This involved creating a mean BGC score for each functional network 3 2 1 and testing for correlation between those values and the depression symptom 3 2 2 measure (See Table 3 ). Consistent with our a priori hypothesis, we found that 3 2 3 FPN BGC was significantly correlated with depression symptoms (r = -0.247, p = 3 2 4 0.015) ( Figure 4A ). Unexpectedly, we found that DMN and language network 3 2 5
BGC showed a similar magnitude effect (DMN r = -0.241, uncorrected p = 0.018; 3 2 6
language r = -0.268, uncorrected p = 0.008) ( Figure 4B & 4C). These findings 3 2 7
suggest that greater FC between the FPN and the rest of the brain (outside of the 3 2 8 FPN) is related to less frequent depression symptoms. Less depression 3 2 9
symptoms are also related to greater BGC in the DMN and language networks.
0
We report an uncorrected p-value for the test of our a priori hypothesis that FPN we found a similar negative correlation between BGC and depression symptoms 3 4 5
in the FPN (r = -0.262, p = 0.009, FDR adjusted for multiple comparisons p = 3 4 6 0.044) and DMN (r = -0.250, p = 0.014, FDR adjusted p = 0.049). The results for 3 4 7
the FPN and DMN both survive correction for multiple comparisons with this 3 4 8 network partition.
4 9
We conducted a similar analysis, correlating BGC and depression 3 5 0 symptoms on the region level, to examine if there were particular brain regions 3 5 1 within these networks driving the network level results. None of the individual 3 5 2
brain regions showed a significant correlation after correcting for multiple 3 5 3 comparisons using FDR. This suggests that the network level results are not 3 5 4
being driven by particularly strong relationships in smaller number of brain 3 5 5 In order to verify that these correlations were not dependent on the Box-3 7 5
Cox transformation we used to normalize the depression symptom data we also 3 7 6 ran non-parametric Spearman's rank correlations, which do not require normally 3 7 7 distributed data. The results of testing our a priori hypothesis that BGC in the 3 7 8
FPN would be related to depression symptoms were unchanged. Specifically, the 3 7 9
BGC-depression rank correlation was consistent with significant Pearson uncorrected p = 0.031) and the language network (rho = -0.285, uncorrected p = 3 8 3 0.005).
8 4
To ensure that our observed correlation between depression symptoms 3 8 5
and BGC in the FPN was not being driven by other factors we removed the 3 8 6
variance in the CESD scores that could be accounted for by age and gender 3 8 7
factors with a regression model and used the residuals to rerun the correlation.
8 8
We still found a significant relationship between BGC in the FPN and depression 3 8 9 symptoms (r = -0.220, p = 0.031). This result suggests that the relationship 3 9 0
between BGC in the FPN and depression scores is not being influenced by age 3 9 1 or gender differences in our sample.
9 2
Next, we tested if the relationships between BGC and overall depression 3 9 3 scores were driven by specific depression factors. We tested for correlation 3 9 4
between the BGC values and three factors derived from the CESD questionnaire: The magnitude and direction of the BGC-depression correlations were 4 1 4 similar for the FPN, DMN, and language network. One possible explanation for 4 1 5 these results is that the observed BGC-depression effects for these networks 4 1 6
were driven primarily by the FC between them. We tested this possibility by (r = -0.226, p = 0.027), the DMN (r = -0.236, uncorrected p = 0.021), and the 4 2 3 language network (r = -0.201, uncorrected p = 0.049) were similar when we 4 2 4 excluded the connections between these networks from the BGC calculation.
2 5
This suggests the original BGC-depression correlations were not dependent on 4 2 6 connections between the FPN, DMN, and language network.
2 7
In order to further explore the possibility that the observed relationship ways. These differences in within-network functionality may, in turn, relate to 4 5 0 depression symptoms.
5 1
Consistent with our choice to focus primarily on between-network effects, 4 5 2 within-network FC in the FPN was not significantly correlated with depression 4 5 3 symptoms (r = 0.066, p = 0.526). Within-network FC in the DMN was also not 4 5 4 significantly correlated with depression symptoms (r = 0.143, uncorrected p = 4 5 5 0.164). The language network showed a negative correlation between 4 5 6 depression symptoms and within-network FC (r = -0.219, uncorrected p = 0.032).
5 7
We observed a significant difference in the DMN correlation coefficients 4 5 8
comparing BGC (r = -0.241) and within-network connectivity (r = 0.143) with 4 5 9
depression symptoms (z = 2.66, p = 0.008). It will be important for future studies 4 6 0
to test this effect for replication, given the non-significance of the DMN within- Between-network global connectivity identifies how well each brain region 4 9 5 is connected to other brain networks 4 9 6
We hypothesized that individuals exhibiting greater FC between the FPN 4 9 7 and the rest of the brain would report fewer depression symptoms. We used 4 9 8
BGC, a measure that calculates the mean FC between each brain region and all 4 9 9
other out-of-network brain regions (Ito et al., 2017) , to evaluate this hypothesis. rest of the brain (Buckner et al., 2009; Cole et al., 2010; Liang et al., 2013) .
0 5
However, we found that BGC was relatively low in the DMN. This is consistent greater connectivity between the DMN and nodes in other functional networks.
2 0
The results we observed with BGC were similar to previous attempts to 5 2 1 identify hubs and the most well connected regions in the brain. BGC was high in 5 2 2 the lateral prefrontal cortex, the motor and tactile cortex, the auditory cortex, and cortex, and somatosensory cortex (Liang et al., 2013) . We observed that BGC 5 2 8
was consistent with previous attempts to classify the degree of connectivity in 5 2 9 many brain regions.
3 0
There were some discrepancies between previous methods and BGC. We between within and between-network connectivity.
4 0
BGC in the FPN is negatively correlated with depression symptoms 5 4 1
We found that BGC in the FPN showed a significant negative correlation 
4 8
Decreases in FPN FC have been reported in individuals diagnosed with 5 4 9 major depression (Alexopoulos et al., 2012; Murrough et al., 2016; Veer, 2010) .
0
Differences in FC patterns can also be used to divide depression into distinct 5 5 1
subtypes (Drysdale et al., 2016) . We build on these findings by observing similar 5 5 2 results in a variable sample of undiagnosed individuals that likely includes 5 5 3 primarily mentally healthy, but also some mentally unhealthy, participants.
4
Another study examining FC in a group of undiagnosed individuals with higher 5 5 5 levels of depression symptoms found that connectivity between the superior 5 5 6 parietal lobule and the dlPFC portion of the FPN was decreased (Wei et al., 5 5 7 2014). Undiagnosed participants experiencing more depression symptoms have 5 5 8
also been reported to have reduced FC between dlPFC and the supramarginal 5 5 9
